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Method of monitoring Item shuffling in a post-scan area of a self-service checkout terminal 



(57) A method of monitoring item shuffling in a post- 
scan area ol a self -service checkout terminal (10) hav- 
ing a post-scan shelf (42b), a bagwell (38) with a grocery 
container (40) positioned therein, and a weight scale 
(20) positioned so as to detect weight of items posi- 
tioned both on the post-scan shelf (42b) and in the gro- 
cery container (40), includes the step of detecting re- 
moval of a first number of items from the post-scan shelf 
(42b) with the weight scale and generating a first weight 
decrease value in response thereto which corresponds 



to the weight of the first number of items. The method 
also includes the step of detecting placement of a sec- 
ond number of items into the grocery container (40) with 
the weight scale (20)and generating a first weight in- 
crease value in response thereto which corresponds to 
the weight of the second number of items. The method 
further includes the step of comparing the first weight 
decrease value to the first weight increase value and 
generating a first match control signal in response there- 
to if the first weight decrease value matches the first 
weight increase value. 
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Description 

[0001] The pr sent invention relates generally to a retail checkout terminal, and more particularly to a method of 
monitorino item shuffling in a post-scan area of a self-service checkout terminal. 

5 K «n STSi indlstryZ largest expendrtures are typically the cost of the goods sold followed ctej^hj 
Eosto labor expended. With ^particular regard to the retail grocery or supermarket .ndustry. the .mpetus to reduce labor 
costs has focused on reducingor eliminating the amount ot time required to handle and/br process the terns or goods 
to be purchased by a customer. To this end, there have been a number of self-service checkout termmal concepts 
developed which attempt to substantially eliminate the need for a checkout clerk. 

10 [0003] A self-service checkout terminal is a system which is operated by a customer or user wrthout the aid of a 
checkout clerk. In such a system, the customer scans indhndual items for purchase across a scanner and then , places 
the scanned item into a grocery bag. if desired. The customer then pays for his or her purchase erther at the self- 
service checkout terminal if so equipped, or at a central payment area which is staffed ™££ 
self-service checkout terminal permits a customer to select, itemize, and in some cases pay for h.s or her purchase 

is without the assistance of the retailer's personnel. . 

[0004] A customer typically has little or no training in the operation of a seH-service checkout termrnal prior o his o 
her initial use of the checkout terminal. One concern that retailers have when evaluating a self-service checkout terminal 
S eve." supervision provided to inexperienced customers. Moreover, it is also known that some customers may 
have improper intentions when using a seH-service checkout terminal. In traditional checkout systems, the clerk em- 

20 Xed byThe retailer to operate the checkout terminal provides a level of security aga^st theft or other rmpropnet.es. 
However in the case of a self-service checkout terminal, the terminal itself must provide the necessary security. 
rooOS] Moreover, it is desirable to allow a customer to move or shuffle items which have previously been scanned 
or otherwise entered in the self-service checkout terminal so as to facilitate operation of the terminal. For example 
after a customer scans a loaf of bread, it is desirable to allow the customer to place the bread on a postman shelf or 

25 the like until later in the transaction at a point in time at which the customer may place the bread in a nearly full grocery 
bag he"e I preventing the bread from b^ 

to perform such shuffling of entered items is that it becomes necessary for the securrty syst err .of the self ^ervice 
checkout terminal to differentiate between entered items and unentered items. In parfcular. rt is datable i to provide 
a security system for the self-service checkout terminal that reduces the number of occasions in which a customer 

30 places an unscanned or otherwise unentered item into a grocery bag or a post-scan shelf. 

[0006] It is an object of the invention to provide a self-service checkout terminal which overcomes one or more of 

the above-mentioned drawbacks. . 

,00071 According to the present invention there is provided a method of monitoring item shuffling in a post-scan area 
of a self-service checkout terminal, with the post-scan area including a post-scan surface, characterized by the steps 

35 of detecting removal of a first number of items from the post-scan surface and generating a first we.ght dec rease value 
in response thereto which corresponds to the weight of the first number of items. 

detecting placement of a second number of items onto the post-scan surface and generating a first weight increase 
value in response thereto which corresponds to the weight of the second number of rtems. and companng the first 
weight decrease value to the first weight increase value and generating afirst match control signal in response thereto 
40 if the first weight decrease value matches the first weight increase value. 

[0008] One embodiment of the present invention will now be described by way of example with reference to the 
accompanying drawings, in which: - 

FIG. 1 is a perspective view of a self-service checkout terminal which incorporates the features of the present 

BrT^te ftoMevational view of the self-service checkout terminal of FIG. 1 (note that the grocery cart 21 
FIG' 2 is a top elevational view of the self-service checkout terminal of FIG. 1 (note that the grocery cart 21, the 
grocery hand basket 23. the video camera 28a, and the grocery bags 40 have been removed for clarity of descr.p- 

so FIG 3 is a simplified block diagram of the self-service checkout terminal of FIG. 1 ; 

PIG* 4 is a flowchart setting forth a general procedure for checking out items through the self-service checkout 

terminal of FIG. 1; . ^.^ A . 

FIG 5 is a flowchart setting forth in more detail the itemization step of the general procedure of FIG. 4, and 
FIG. 6 is a flowchart setting forth in detail the verification subroutine of the itemization step of FIG. 5. 

r00091 Referring now to FIGS. 1 and 2, there is shown a self-service checkout terminal 1 0 for us in a retail business 
such as a grocery store. The self-service checkout terminal 10 includ s a product scale 12, a scanner 14, a pr -scan 
shelf scale 16 a cart/basket scale 18, a post-scan scale 20, an automat d teller machine (ATM) 24, and a processing 
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i : 

unit 26. The ATM 24 includes a video system 28. a card reader 30. a display monitor 32, a data input device 34 7 and 

r0010i er The self-service checkout terminal 10 also includes a bagwell 38 for accommodating one r more grocery 
containers or bags 40, a counter 42, and a basket shelf 44. The counter 42 defines an arcuat surface as shown in 

s FIG 2 Such an arcuate surface allows the counter 42 to be positioned relatively close to both the scanner 1 4 and the 
bagwell 38 thereby permitting the counter 42 to function as a "set-aside surface' for use by the user during operation 
of the self-service checkout terminal 10. Such set-aside surfaces are necessary to allow the user to selectively choose 
the order in which items are scanned or otherwise entered. Moreover, such set-aside surfaces are necessary to allow 
a user to selectively choose the order in which items are loaded into the grocery bags 40. For example, if the user 

io scanned a loaf of bread, the user may wait to load the bread into the grocery bag 40 until the bag is nearly full thereby 
preventing the bread from being crushed. As alluded to above, it may be desirable to use the set-aside surfaces both 
before and after an item has been scanned or otherwise entered. Hence, as shown in FIG. 2. the scanner 14 divides 
the counter 42 into a pre-scan set-aside shelf 42a, and a post-scan set-aside shelf 42b. In particular, the scanner 14 
divides the counter 42 into the pre-scan set-aside shelf 42a which is upstream of the scanner 14. and the post-scan 

is set-aside shelf 42b which is downstream from the scanner 14. The terms "upstream" and "downstream" are used to 
be consistent with the flow of items through the self-service checkout terminal 1 0 during a typical checkout procedure. 
In particular, an item enters at the area proximate the pre-scan set-aside shelf 42a then flows in a downstream direction 
to be scanned at the scanner 14 so as to enter a product code associated with the item. Once the product code 
associated with the item is entered, the item flows from the scanner 14 in a downstream direction to the post-scan set- 

20 aside shelf 42b or the bagwell 38. , _ . .. „_ 

[0011] The bagwell 38 is disposed between the scanner 14 and the ATM 24 as shown in FIG. 1. The bagwell 38 
includes a number of posts 38a which cooperate to support a number of the grocery bags 40. The bagwell 38 is 
configured to allow two or more grocery bags 40 to be accessed by the user at any given time. In particular, the posts 
38a are of a sufficient length to secure a number of unopened grocery bags 40 along with two or more opened grocery 

25 bags 40 thereby allowing a user to selectively load various item types into the grocery bags 40. For example, the user 
may desire to use a first grocery bag 40 for household chemical items such as soap or bleach, and a second grocery 
bag 40 for edible items such as meat and" produce. 

[00121 The scanner 1 4 conventionally scans or reads a product identification code such as a Universal Product Code 
'(UPC) industrial symbol(s). alphanumeric characters), or other indicia associated with an item to be purchased. One 
so scanner which may be used in the present invention is a model number 7875 bioptic scanner which is commercially 
available Irom NCR Corporation of Dayton, Ohio. 

[001 31 The scanner 1 4 includes a first scanning window 1 4a and a second scanning window 1 4b. The first scanning 
window 14a is disposed in a substantially horizontal manner, whereas the second scanning window 14b is disposed 
in a substantially vertical manner, as shown in FIG. 1. The product scale 12 is integrated with the scanner 14. More 
as specifically the product scale 1 2 is disposed substantially parallel to the scanning window 14a thereby enveloping the 
scanning window 14a. If an item such as produce is placed upon the product scale 12 or the first scanning window 
14a the product scale 12 may be used to determine the weight of the item. 

[0014] The scanner 14 also includes a light source (not shown) such as a laser, a rotating mirror (not shown) driven 
by a motor (not shown), and a mirror array (not shown). In operation, a laser beam reflects off the rotating mirror and 

40 mirror array to produce a pattern of scanning light beams. As the product identification code on an item is passed over 
the scanner 14. the scanning light beams scatter off the code and are returned to the scanner 14 where they are 
collected and detected. The reflected light is then analyzed electronically in order to determine whether the reflected 
light contains a valid product identification code pattern. If a valid code pattern is present, the product identification 
code is then converted into pricing information which is then used to determine the cost of the item in a known manner. 

« [001 5] The pre-scan shelf scale 1 6 is positioned in order to determine the weight of an item or items positioned on 
the pre-scan shelf 42a. In particular, if a user removes an item from the pre-scan sheff 42a in order to scan or otherwise 
enter the item into the self-service checkout terminal 10, the pre-scan shelf scale 16 may be used to determine the 
weight of the item by detecting a weight decrease associated with removal of the item from the pre-scan shelf 42a. 
Moreover, the pre-scan shelf 42a functions as a "return area" of the serf-service checkout terminal 10. More specifically, 

so jf the user voids an item from entry during the checkout procedure, the user is instructed via a message displayed on 
the display monitor 32 to position the voided item on the pre-scan shelf 42a. Hence, the pre-scan shelf scale 16 may 
be used to determine the weight associated with the voided item by detecting a weight increase associated with place- 
ment of the voided item on the pre-scan shelf 42a. 

[001 6] The cart/basket scale 1 8 is positioned in order to determine the weight of an item or items positioned in either 
55 (1 ) a grocery cart 21 positioned on a cart unloading platform 46, and/or (2) a grocery hand basket 23 positioned on 
the basket shelf 44. In particular, if a user removes an item from either the grocery cart 21 or the groceiy hand basket 
23 in order to scan or otherwise enter the item into the self-service checkout terminal 10, the cart/bask t scale 18 may 
be used to determine the weight of the item by detecting a weight decrease associated with removal of the item from 
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either the grocery cart 21 or the grocery hand basket 23, respectively. It should be appreciated that the cart/basket 
scale 1 8 may be embodied as two separate scales (i.e. a first scale for d tecting weight changes on the cart unloading 
platform -46 and second scale for detecting weight changes on the basket shelf 44), or may pref rably be embodied 
as a single, integrated weight scale which is mechanically coupled to both the cart unloading platform 46 and the basket 
5 shelf 44 

[00171 ' From the above discussion, it should be appreciated that the pre-scan shelf scale 16 and the cart/basket 
scale 1 8 cooperate to monitor placement of items into, and removal of items from, a pre-scan area 15 associated with 
the self-service checkout terminal 10. What is meant herein by the term "pre-scan area" is the area associated with 
the self-service checkout terminal 10 in which items may be placed prior to being scanned or otherwise entered into 

io the self-service checkout terminal 10. For example, the pre-scan area 15 includes the pre-scan shelf 42a, the cart 
unloading platform 46, and the basket shelf 44. a . .... n 

[00181 The post-scan scale 20 is positioned in order to determine the weight of an item or items positioned (1) on 
the post-scan shelf 42b. and/or (2) in the bagwell 38 (i.e. into one of the grocery bags 40). In particular, if a user places 
an item on the post-scan shelf 42b or into one of the grocery bags 40. the post-scan scale 20 may be used to determine 

is the weight of the item by detecting a weight increase associated with placement of the item on the post-scan shelf 42b 
or into one of the grocery bags 40. Alternatively, if a user removes an item from the post-scan shelf 42b or one of the 
grocery bags 40, the post-scan scale 20 may be used todetermine the weight of the item by detecting a weight decrease 
associated with removal of the item from the post-scan shelf 42b or one of the grocery bags 40. 
[001 91 From the above discussion, it should be appreciated that the post-scan scale 20 monitors placement of items 

20 into and removal of items from, a post-scan area 17 associated with the self-service checkout terminal 10. What is 
meant herein by the term "post-scan area" is the area associated with the self-service checkout terminal 10 in which 
items may be placed subsequent to being scanned or otherwise entered into the self-service checkout terminal 10. 
For example, the post-scan area 17 includes the post-scan shelf 42b and the bagwell 38 (including the grocery bags 

ss ro02m re '?t should be further appreciated that the post-scan scale 20 may be used to monitor movement or shuffling 
of items within the post-scan area 17. In particular, the post-scan scale 20 may be used to monitor movement of items 
onto and off of a number of post-scan surfaces within the post-scan area 17. What is meant herein by the term "post- 
scan surface" is any surface within the post-scan area on which an item may be positioned after being scanned or 
otherwise entered into the self-surface checkout terminal 10. An example of a post-scan surface would include the 

so post-scan shelf 42b and the base of the bagwell 38 on which the grocery bags 40 are positioned. Hence, the post- 
scan scale 20 may be used to monitor movement of items which had been previously set-aside on the post-scan shelf 
42b and thereafter either placed into one of the grocery bags 40 or removed permanently from the self-service checkout 
terminal 1 0 (e g placed in the user's pocket). For instance, as shall be discussed below in greater detail, the post-scan 
scale 20 may be used to first determine that an item has been removed from the post-scan shelf 42b by detecting a 

35 weight decrease associated with removal of the item. Thereafter, the post-scan scale 20 may be used to determine^ 
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the item is then placed into one of the grocery bags 40 by detecting a weight increase associated with placement of 
the item into one of the grocery bags 40. 
[00211 The display monitor 32 displays instructions which serve to guide a user through a checkout procedure. For 
example an instruction is displayed on the display monitor 32 which instructs the user to remove an item from the 
40 grocery cart 21 and enter the item into the self-service checkout terminal 1 0 by (1 ) passing the item over the scanner 
14 or (2) placing the item on the product scale 12 in order to obtain the weight of the item. The display monitor 32 may 
be'a known touch screen monitor which can generate data signals when certain areas of the screen are touched by a 



user 

[0022] Referring now to FIG. 3. there is shown a simplified block diagram of the self-service checkout terminal 10. 

« The processing un it 26 is electrically coupled to the product scale 12. the scanner 14. the pre-scan shelf scale 16 the 
cart/basket scale 1 8, the post-scan scale 20. the video system 28, the card reader 30. the display monitor 32. the data 
input device 34. and the printer 36. The processing unit 26 is also electrically coupled to a network 25 and a memory 
device 27 as shown in FIG. 3. . 
[00231 The processing unit 26 monitors output signals generated by the scanner 1 4 via a communication line 29. In 

50 particular, when the user of the self-service checkout terminal 1 0 scans an item which includes a bar code across the 
scanning windows 14a, 14b, an output signal is generated on the communication line 29. 

[00241 The processing unit 26 is coupled to the product scale 12 via a data communication line 31 . In particular, 
when an item is placed thereon, the product scale 12 generates an output signal on the data communication line 31 
indicative of the weight of the item. 
55 [0025] The processing unit 26 is coupled to the pre-scan shelf scale 16 via a data communication line 33. In particular, 
when an item is placed on the pre-scan shelf 42a, the pre-scan shelf scale 16 gen rates an output signal on the data 
communication line 33 indicative of the weight of the item. Similarly, when an item is remov d from the pre-scan shelf 
42a the pre-scan shelf scale 16 generates an output signal on the data communication line 33 indicative of the weight 
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of the removedltem. 

[0026] The processing unit 26 is coupled to the cart/basket scale 18 via a data communication line 35. In particular, 
when an item is removed from either the grocery cart 21 or the grocery hand basket 23, the cart/basket scale 18 
generates an output signal on the data communication line 35 indicative of the weight of the removed item. 

5 [0027] The proc ssing unit 26 is coupled to the post-scan scale 20 via a data communication line 37. In particular, 
when an item is placed on the post-scan shelf 42b or into one of the grocery bags 40, the post-scan scale 20 generates 
an output signal on the data communication line 37 indicative of the weight of the item. Similarly, when an item is 
removed from the post-scan shelf 42b or one of the grocery bags 40, the post-scan scale 20 generates an output signal 
on the data communication line 37 indicative of the weight of the removed item. 

10 [0028] The processing unit 26 communicates with the video system 28 via a communication line 41 . The video system 
2B includes a video camera 28a (see also FIG. 1), and is included in the self-service checkout terminal 10 to enhance 
the security thereof. The video system 28 may be a known closed-circuit video system which displays video images 
on a portion of the display monitor 32. Alternatively, the video system 28 may be configured to include the hardware 
and software necessary to provide motion pattern recognition thereby providing security to the self-service checkout 

is terminal 10 by monitoring the video images generated by the video system. In particular, the video system 28 may 
include a frame grabber (not shown) and a processing system (not shown) such as a personal computer (PC). The 
PC and the frame grabber are collectively referred to as a video processor. The video processor receives a standard 
video signal format, such as RS-170, NTSC, CCIR, or PAL, from the video camera 28a. 

[0029] Video output signals from the video camera 28a are input to the frame grabber. The frame grabber operates 

20 to convert the analog video signals from the video camera 28a into a digital image which is stored within a memory for 
subsequent processing by the video processor. Once representations of the stream of digital images from the video 
camera 28a are sequentially stored in memory, the video processor may begin to analyze or otherwise process the 
video image in order to monitor the manner in which the user handles items during operation of the self -service checkout 
terminal 10. For example, the video system 28 may be used to determine if the user moves an item in a manner 

25 indicative of an attempt to scan the item with the scanner 14. 

[0030] The processing unit 26 communicates with the display monitor 32 through a data communication line 43. The 
processing unit 26 generates output signals on the data communication line 43 which cause various instructional mes- 
sages to be displayed on the display monitor 32. The display monitor 32 may include known touch screen technology 
which can generate output signals when the user touches a particular area of the display screen associated with the 

30 display monitor 32. The signals generated by the display monitor 32 are transmitted to the processing unit 26 via the 
data communication line 43. It should be appreciated that the various instructional messages may also be communi- 
cated via other devices in addition to or in lieu of the display monitor 32. For example, the instructional messages may 
be generated with a voice generating device (not shown) or an audible tone generating device (not shown). 
[0031] The data input device 34 is coupled to the processing unit 26 through a data communication line 49. The data 

35 input device 34 may include one or more of a known keypad or a touch pad. In addition, the processing unit 26 is 
coupled to the printer 36 via a data communication line 47. The printer 36 may be used to print a receipt at the end of 
a given checkout procedure. Moreover, the card reader 30 is coupled to the processing unit through a data communi- 
cation line 45. The card reader 30 may include a known credit and/or debit card reader, or a smart card reader. 
[0032] The processing unit 26 includes network interface circuitry (not shown) which conventionally permits the self- 

40 service checkout terminal 10 to communicate with the network 25 such as a local area network (LAN) or a wide area 
network (WAN) through a wired connection 51 . The processing unit 26 communicates with the network 25 during the 
checkout procedure in order to communicate with a paging system (not shown) or the like which pages or otherwise 
alerts the retailer's personnel as described further below. In addition, the processing unit 26 communicates with the 
network 25 to obtain information such as pricing information on an item being scanned or weighed, and also to verify 

4$ user credit approval when appropriate. The network interface circuitry associated with the self-service checkout terminal 
10 may include a known Ethernet expansion card, and the wired connection 51 may include a known twisted-pair 
communication line. Alternatively, the network interface circuitry may support wireless communications with the network 
25. 

[0033] The processing unit 26 communicates with the memory device 27 via a data communication line 53. The 
50 memory device 27 is provided to maintain an electronic transaction table which includes a record of the product infor- 
mation associated with each item that is scanned, weighed, or otherwise entered during the user's use of the self- 
service checkout terminal 10. For example, if the user scans a can of soup, the description of the soup and the pricing 
information associated therewith is recorded in the transaction table in the memory device 27. Similarly, if the user 
weighs a watermelon with the product scale 1 2 and then enters a product lookup code associated with watermelon 
55 via the data input device 34, product information associated with the watermelon is recorded in the transaction table. 
Moreover, if a user entered a coupon or voucher, the information associated therewith would also be r corded in the 
transaction table. 

[0034] It should therefore be appreciated that the sum of each of the items recorded in the transaction table (1 ) minus 
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ahy reductions (e.g. coupons), and (2) plus any applicable taxes is the amount that the user pays tor his or her trans- 
action. Moreover, data stored in the transaction table is printed out on the print r 36 thereby generating a r ceipt for 
the user at the nd of his or her transaction. 

[0035] The memory device 27 is also provided to maintain a number of electronic bgs associated with operation of 
s the self-service ch ckout terminal 10. More specifically, the memory device 27 electronically maintains a number f 
event logs each of which respectively tracks or otherwise tallies the number of occasions in which the user operates 
the self-service checkout terminal 1 0 in a particular manner. An event log may be provided to track those occasions 
in which the user unintentionally operated the self-service checkout terminal 1 0 improperly, along with those occasions 
in which it can be inferred with a high degree of confidence that the user intentionally operated the self-service checkout 
10 terminal 1 0 improperly for illicit purposes such as theft. For example, if the processing unit 26 determines that the user 
placed an item into the post-scan area 17 without having previously scanned or otherwise entered the item into the 
terminal 10, an entry is made in an event log corresponding to such activity. This is true since the user may have 
unintentionally operated the scanner 1 4 incorrect V thereby preventing the scanner 1 4 from reading the bar code printed 
on the item However, the possibility does exist that the user may have intentionally prevented the scanner 14 from 
is reading the bar code printed on the item (e.g. the user may have placed his or her thumb over the bar code during the 
scanning attempt). Therefore, an entry is made in an event log corresponding to such activity (i.e. placing an item in 
the post-scan area 17 without having first entered the item into the terminal 10). 

[0036] Moreover, a separate event bg may be maintained to track those occasions in which a user does not properly 
correct a prior misuse of the terminal 10. For example, if the processing unit 26 determines that the user placed an 
20 item into the post-scan area 17 without having previously scanned or otherwise entered the item into the terminal 10 
in the manner discussed above, the processing unit 26 causes a message to be displayed on the display monitor 32 
which instructs the user to remove the item from the post-scan area 1 7 and thereafter properly enter the item. A separate 
event log is maintained in order to track the number of occasions in which the user does not follow such instruction or 
performs an additional improper operation. For example, if subsequent to such instruction the user removes a different 
25 item, or no item at all, from the post-scan area 17, an entry is made into the event log associated with such activity. 
[0037] Additional examples of event logs which may be maintained include an event log which tracks the number of 
occasions in which the user weighs an item, such as produce, with the product scale 12, but then places an item of a 
different weight in the post-scan area 17.' Moreover, a separate event log may be provided to track the number of 
occasions in which a user voids a first item from his or her transaction, but then removes a second item of lesser value 
30 from the post-scan area 1 7. A separate event log may be maintained to track the dollar amount of the coupons which 
are entered by a given user. Yet further, a separate event log may be provided to track the amount of time which elapses 
from the point in time at which the user removes his or her items from the post-scan area 17 until the point in time at 
which the user tenders payment for his or her items. _ 
[0038] Moreover, the memory device 27 maintains an electronic aggregate log. The aggregate log tracks the total 
35 of each of the various event logs. It should be appreciated that such an aggregate log is particular useful for monitoring 
a user's -overall" operation of the self-service checkout terminal 10. In particular, while the occurrence of certain indi- 
vidual activities by a given user may not separately rise to a level of concern, the aggregate of such activities may be 
of concern to the retailer. _ ~ . ... 

[0039] It should be appreciated that a separate, predetermined threshold value may be established for each of the 
40 numerous event logs and also the aggregate log. More specifically, a retailer may establish a threshold value for each 
of the logs that once equaled or exceeded causes the processing unit 26 to communicate with the network 25 in order 
to request intervention by store personnel. In particular, when a threshold value associated with one of the event togs 
or the aggregate log is equaled or exceeded, the processing unit 26 may communicate with the network 25 in order 
to page or otherwise alert the retailer's personnel as to certain events surrounding the operation of the self-service 
45 checkout terminal 1 0 by a given user. After being alerted in such a manner, the retailer's personnel will typically intervene 
into the user's transaction in order to either assist the user (in the case of inadvertent misuse of the terminal 10) or 
audit and/or discontinue the user's transaction (in the case of intentional misuse or theft). It should be appreciated that 
the processing unit 26 may communicate with the retailer's personnel via mechanisms other than a paging system 
associated with the network 25. For example, the self-service checkout terminal 10 may include a status light device 
so (not shown) which displays a particular colored light when intervention by store personnel is needed. 

[0040] The memory device 27 further maintains a scale history table. The scale history table tracks previous usage 
of the post-scan scale 20. In particular, the scale history table tracks the two previous weight decreases (designated 
as D x and Dy, respectively) and the two previous weight increases (designated as l x and l Y . respectively) associated 
with the post-scan scale 20. As shall be discussed in more detail below, monitoring such previous weight decreases 
55 and increases enhances the security associated with operation of the self-service checkout terminal 1 0. An example 
of the scale history table is shown below in Table 1 . 
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TABLE 1 



5 



Scale Activity 


Value of Decrease or Increase 


First stor d decrease value, D x 


14 ounces 


Second stored decrease value, DY 


8)6 ounces 


First stored increase value, l x 


22)6 ounces 


Second stored increase value, I Y 


4 ounces 



10 

[0041] Referring now to FIG. 4, there is shown a flowchart which sets forth a general procedure 50 for checking out 
items through the self-service checkout terminal 10. When a user arrives at the self-service checkout terminal 10, the 
self-service checkout terminal 10 is in an idle state (step 52). An initialization step 54 is executed prior to checking out 
items for purchase. In particular, one or more initialization instructions are displayed on the display monitor 32 which 
15 instruct the user to (1 ) touch a particular area of the display monitor 32 or push a particular button on the data input 
device 34 in order to select a desired method of payment, and/or (2) identify himself or herself by inserting a shopping 
card, debit card, credit card, or smart card into the card reader 30. 

[0042] At the completion of the initialization step 54, the routine 50 advances to an itemization step 56 where the 
user enters individual items for purchase by scanning the items across the scanner 14. Moreover, in step 56 the user 

20 enters items, such as produce items or the like, by weighing with the items with the product scale 12, and thereafter 
entering a product lookup code associated with the item via either the data input device 34 or by touching a particular 
area of the display monitor 32. Further, in step 56 the user may enter an item by manually entering the product code 
associated with the item via use of the data input device 34. Such manual entry of an item may be necessary for items 
which would otherwise be entered via the scanner 14 if the bar code printed on the item is not readable by the scanner 

25 1 4. It may also be necessary during step 56 for the user to void entry of an item from the checkout procedure via use 
of the scanner 14 or the data input device 34. It should be appreciated that the self-service checkout terminal 10 may 
be configured such that the routine 50 allows experienced users of the self-service checkout terminal 10 to bypass the 
initialization step 52 thereby advancing directly to the itemization step 56. In such a configuration, the experienced 
user would begin the transaction by scanning or otherwise entering his or her first item for purchase. 

30 [0043] At the completion of the itemization step 56, the routine 50 advances to a finalization step 58 in which (1) a 
grocery receipt is printed by the printer 36, and (2) payment is tendered by either inserting currency into a cash acceptor 
(not shown), charging a credit card account, or decreasing a value amount stored on a smart card or debit card via 
the card reader 30. It should be appreciated that in the case of when a user inserts currency into the cash acceptor, 
the self-service checkout terminal 10 may provide change via a currency dispenser (not shown) and a coin dispenser 

55 (not shown). After completion of the finalization step 58, the routine 50 returns to step 52 in which the self-service 
checkout terminal 10 remains in the idle condition until a subsequent user initiates a checkout procedure. 
[0044] Referring now to FIG. 5, there is shown a flowchart setting forth the itemization step 56 in greater detail. After 
the initialization step 54 (see FIG. 4) is completed, the routine 56 advances to step 60 where a message is displayed 
on the display monitor 32 which instructs the user to enter an item by either (1 ) passing or otherwise scanning individual 

40 items across or adjacent the scanner 14 with the bar code containing the item's product identification code facing the 
scanning windows 14a, 14b, (2) placing an individual item on the product scale 12 in order to be weighed, or (3) 
manually entering the product identification code associated with an item with the data input device 34, or any combi- 
nation thereof. 

[0045] The routine 56 then advances to step 62 where the processing unit 26 clears the scale history table. In par- 
45 ticular, the processing unit 26 generates an output signal which is sent to the memory device 27 which causes the 
scale history table to be updated in the memory device 27 such that each of Dx, D Y » l x . and l Y has a value of zero (0) 
associated therewith. 

[0046] The routine 56 then advances to step 64 where the processing unit 26 scans or reads the data communication 
lines 29, 43, and 49 in order to determine whether an item has been entered in the self-service checkout terminal 10. 

50 What is meant herein by the terms •item entered - or "item entry" is that a code associated with an item is entered into 
the self-service checkout terminal 1 0 by either scanning the item with the scanner 1 4, weighing the item with the product 
scale 1 2, manually entering the product code associated with the item via either the touch screen portion of the display 
monitor 32 or the data input device 34, or any combination thereof. Hence in step 64, the processing unit 26 determines 
if (1) the scanner 14 has successfully read or otherwise captured the product identification code associated with an 

55 item, (2) the product identification code associated with an item has been ntered via the touch screen portion of the 
display monitor 32, or (3) the product identification code associated with an item has been entered via th data input 
device 34. More specifically, the scanner 14 generates an output signal which is sent to the processing unit 26 once 
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the scanner 1 4 successfully reads the product identification code associated with the item. Similarly, the display monit r 
32 and/or the data input device 34 generates an output signal which is sent to the processing unit 26 once the product 
identification code has been entered by the user. If an item is successfully entered into the s If-service checkout terminal 
10, an item-entered control signal is generated and the routine 56 advances to step 66. If an item is not successfully 

s entered into the self-service checkout terminal 10, the routine 56 advances to step 68. 

[0047] In step 66. the processing unit 26 determines if the user placed the entered item into the post-scan area 17. 
In particular, the post-scan scale 20 generates an output signal indicative of the measured weight of the item which is 
sent to the processing unit 26 once the post-scan scale 20 detects the item being placed either (1)-en the post-scan 
shelf 42b, or (2) into one of the grocery bags 40. It should be appreciated that the self-service checkout terminal 10 

10 may be configured so as not to require the user to place an entered item into the post-scan area 17. For example, 
once the user has scanned or otherwise entered a pack of gum, the user may place the gum in his or her pocket in 
lieu of placing the gum into one of the grocery bags 40. Hence, in step 66, whether or not the user places the item into 
the post-scan area 17, the routine 56 returns to step 62. 

[0048] Returning to step 64, if an item is not successfully entered into the self-service checkout terminal 10, the 
is routine 56 advances to step 68. In step 68, the processing unit 26 determines if the user removed an item or items 
from the post-scan area 17. In particular, the post-scan scale 20 generates an output signal indicative of the measured 
weight of the item or items which is sent to the processing unit 26 once the post-scan scale 20 detects that an item or 
items has been removed from either (1) the post-scan shelf 42b, or (2) one of the grocery bags 40. It should be ap- 
preciated that if the post-scan scale 20 detects a weight decrease thereon, such a weight decrease may be indicative 
20 of the user removing a single item from the post-scan area 17, or alternatively, if the user removes an item with each 
hand, the detected weight decrease may be indicative of two items being removed from the post-scan area 17. If the 
post-scan scale 20 detects a weight decrease, the routine advances to step 70. If the post-scan scale 20 does not 
detect a weight decrease, the routine advances to step 72. 

[0049] It should be appreciated that in step 68, the user may have removed the item or items from the post-scan 
25 area 1 7 in order to permanently remove the item or items from the self-service checkout terminal 1 0. For example, the 
user may have removed the item or items from the post-scan area 17 in order to place the item or items in a carryout 
cart or the like for the purpose of removing the item or items from the grocery store. Alternatively, the user may not 
have permanently removed the item or items from the post-scan area 1 7. In particular, the user may have removed an 
item or items from the post-scan shelf 42b for the purpose of thereafter placing the item or items into one of the grocery 
30 bags 40. For example, if the user had placed a loaf of bread on the post-scan shelf 42b after scanning the same, the 
user may have removed the bread from the post-scan shelf 42b in order to place the bread into one of the grocery 
bags 40 that is nearly full. 

[0050] In step 70, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
35 in the memory device 27 to set the value of Dx to the value of the weight decrease detected by the post-scan scale 
20 in step 68. For example, if the post-scan scale 20 detected a weight decrease of 22 ounces in step 68, the processing 
unit 26 causes the weight history table to be updated such that Dx = 22 ounces. 

[0051] The routine 56 then advances to step 74. Step 74 follows the same procedure outlined above with regard to 
step 64. In particular, the processing unit 26 scans or reads the data communication lines 29, 43, and 49 in order to 

40 determine whether an item has been entered in the self-service checkout terminal 10. If an item entry has occurred, 
the processing unit 26 concludes that the item or items were permanently removed from the post-scan area 17 in step 
68 and the routine 56 returns to step 62. This is true since after having removed the item or items from the post-scan 
area 17 (as determined in step 68), the user would presumably be required to set the item or items down prior to 
scanning or otherwise entering a subsequent item. Hence, the processing unit 26 concludes the user permanently 

45 removed the item or items from the post-scan area 17, and the routine 56 returns to step 62. However, if an item entry 
has not occurred, the routine 56 advances to step 76. 

[0052] In step 76, the processing unit 26 determines if the user placed an item or items into the post-scan area 17. 
In particular, the post-scan scale 20 generates an output signal indicative of the measured weight of the item or items 
which is sent to the processing unit 26 once the post-scan scale 20 detects a weight increase associated with an item 
so or items being placed either (1) on the post-scan shelf 42b, or (2) into one of the grocery bags 40. If a weight increase 
is detected by the post-scan scale 20, the routine 56 advances to step 78. If the post-scan scale 20 does not detect a 
weight increase, the routine advances to step 80. 

[0053] In step 78, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
55 in the memory device 27 to set the value of l x to the value of the weight increase detected by the post-scan scale 20 
in step 76. For xample, if the post-scan scale 20 det cted a weight decrease of 1 2 ounces in step 76, the processing 
unit 26 causes the weight history table to be updated such that l x = 1 2 ounces. The routine 56 then advances to step 82. 
[0054] In step 82, the processing unit 26 determines if the weight of the item or it ms that were plac d in the post- 
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i: 

scan area 17 (as detected in step 76) matches the weight of the item or items that were removed from the post-scan 
area 17 (as detected in step 68). What is meant herein by the terms "match", "matches", or "matching" is-that the 
magnitude of a first weight value is either equal to, or within a predetermined tolerance range of, the magnitude of a 
second weight value. Hence in step 82, the processing unit 26 looks up the stored values of l x and D x from the weight 

5 history table and thereafter compares the values thereof. If the value of l x matches the value of the processing 
unit 26 concludes that the item or items that were placed in the post-scan area 17 (as detected in step 76) are the 
same item or items which were removed from the post-scan area 17 (as detected in step 68). It should be appreciated 
that such a match of weight values is caused by the "shuffling" of items within the post-scan area 17. For example, the 
user may have removed a loaf of bread from the post-scan shelf 42b and thereafter placed the bread into one of the 

10 grocery bags 40 thereby causing the weight value removed from the post-scan area 17 (i.e. the weight of the bread) 
to match the weight value placed in the post-scan area 17 (i.e. the weight of the bread). Moreover, matching weight 
values would also be detected if the user moved an item from one location on the post-scan shelf 42b to a different 
location on the post-scan shelf 42b. Hence, in step 82, if the value of l x matches the value of D x , the processing unit 
26 concludes that the item or items that were placed in the post-scan area 17 are the same item or items which were 

is removed from the post-scan area 17 thereby indicating that a proper item shuffle has occurred within the post-scan 
area 17. Thereafter, a match control signal is generated and the routine 56 returns to step 62. However, if the value of 
l x does not match the value of D x , the routine 56 advances to step 84. 

[0055] In step 84, the processing unit 26 determines if the value of l x is greater than the value of D x . If the value of 
l x is greater than the value of D x , the processing unit 26 concludes that an item or items has improperly been added 

20 to the post-scan area 17. This is true since the weight of the item or items which were placed in the post-scan area 17 
(as detected in step 76) were greater than the weight of the item or items that were removed from the post-scan area 
17 thereby indicating that additional and/or different items were placed in the post-scan area 17. Hence, an improper- 
use control signal is generated and the routine 56 advances to step 86. However, if the value of l x is less than the 
value of D x (and not equal to D x as determined in step 82), the routine advances to step 88. 

25 [0056] In step 86, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 
their respective threshold values in order to determine if any of the event logs have a predetermined relationship 

30 therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the routine 56 returns to step 62. It should be appreciated that store personnel may not allow the user's 
transaction to continue (e.g. if it is determined that the user intentionally operated the terminal 10 improperly to commit 

35 an impropriety such as theft) thereby causing the routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
[0057] Returning now to step 84, if the value of l x is less than the value of D x (and not equal to D x as determined 
in step 82), the routine 56 advances to step 88. In step 88, the processing unit 26 concludes that only one item remains 
displaced or otherwise removed from the post-scan area 17. Moreover, the processing unit 26 concludes that the 

40 displaced item has a weight of Dx - l x . This is true since apparently the user removed two items having a combined 
weight value of D x from the post-scan area 17 and thereafter placed one item having a weight value of l x in the post- 
scan area 17 thereby leaving the second item (having a weight value of D x - l x ) in the user's hands. Hence, an item- 
displaced control signal is generated and the routine 56 advances to step 90. 

[0058] Step 90 follows the same procedure outlined above with regard to step 64. In particular, the processing unit 
<5 26 scans or reads the data communication lines 29, 43, and 49 in order to determine whether an item has been entered 
in the self-service checkout terminal 10. If an item entry has occurred, the processing unit 26 concludes the second 
or remaining item that was displaced or otherwise removed from the post-scan area 17 (as detected in step 68) has 
not yet been returned to the post-scan area 17 prior to entry of a subsequent item. Moreover, the possibility does exist 
that the item that was placed in the post-scan area 17 (as detected in step 76) was not actually one of the items which 
50 was removed from the post-scan area 17 (as detected in step 68). Hence, if an item entry has occurred, an improper- 
use control signal is generated and the routine 56 advances to returns to step 92. However, if an item entry has not 
occurred, the routine 56 advances to step 94. 

[0059] In step 92, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
55 which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 
their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
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resp ctive threshold value, an intervention control signal is generated and appropriate stor personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention th user's transaction is permitted 
to continue, the routine 56 returns to step 62. It should be appreciated that store personnel may not allow the user's 
transaction to continue (e.g. if it is determined that the user intentionally operated the terminal 10 improperly to commit 
5 an impropriety such as theft) thereby causing th routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user 
[0060] Returning now to step 90, if an item entry has not occurred, the routine 56 advances to step 94. Step 94 
follows the same procedure outlined above in regard to step 76. In particular, the processing unit 26 determines if the 
user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 generates an output 
10 signal indicative of the measured weight of the item which is sent to the processing unit 26 once the post-scan scale 
20 detects a weight increase associated with an item or items being placed either (1) on the post-scan shelf 42b, or 
(2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 20, the routine 56 advances 
to step 96. If the post-scan scale 20 does not detect a weight increase, the routine 56 advances to step 98. 
[0061] In step 96, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
is generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of ly to the value of the weight increase detected by the post-scan scale 20 
in step 94. For example, if the post-scan scale 20 detected a weight increase of 8# ounces in step 94, the processing 
unit 26 causes the weight history table to be updated such that l Y = 8te ounces. The routine 56 then advances to step 1 00. 
[0062] In step 100, the processing unit 26 determines if the sum of the weights of the items placed in the post-scan 
20 area 1 7 (as detected in steps 76 and 94) matches the weight of the items that were removed from the post-scan area 
17 (as detected in step 68). In particular, the processing unit 26 looks up the stored values of l x , ly. and D x from the 
weight history table and thereafter compares the values thereof. If the value of l Y matches the value of D x - l x (e.g. if 
D x = l x + l Y ), the processing unit 26 concludes that the items that were placed in the post-scan area 17 (as detected 
in steps 76 and 94) are the same items which were removed from the post-scan area 17 (as detected in step 68). It 
25 should be appreciated that such a match of weight values is caused by the shuffling of items within the post-scan area 
17. For example, the user may have removed a loaf of bread and a bag of chips from the post-scan shelf 42b and 
thereafter placed the bread and the chips into one of the nearly full grocery bags 40 thereby causing the weight value 
removed from the post-scan area 17 (i.e. the weight of the bread and the chips) to match the weight value placed in 
the post-scan area 17 (i.e. the weight of the bread and the chips). Moreover, matching weight values would also be 
30 detected if the user moved items from one location on the post-scan shelf 42b to a different location on the post-scan 
shelf 42b. Hence, in step 100, if the value of l Y matches the value of - l x , the processing unit 26 concludes that the 
items that were placed in the post-scan area 17 are the same items which were removed from the post-scan area 17 
thereby indicating that a proper item shuffle has occurred within the post-scan area 17. Thereafter, a match control 
signal is generated and the routine 56 returns to step 62. However, if the value of l Y does not match the value of Dx - 
35 | X , an improper-use control signal is generated and the routine 56 advances to step 102. 

[0063] In step 102, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 
40 their respective threshold values in order to determine if any of the event togs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the routine 56 returns to step 62. It should be appreciated that store personnel may not allow the user's 
45 transaction to continue (e.g. if it is determined that the user intentionally operated the terminal 1 0 improperly to commit 
an impropriety such as theft) thereby causing the routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
[0064] Returning now to step 94, if a weight increase is not detected by the post-scan scale 20, the routine 56 
advances to step 98. Step 98 follows the same procedure outlined above in regard to step 68. In particular, the process- 
so ing unit 26 determines if the user removed an item or items from the post-scan area 17. More specifically, the post- 
scan scale 20 generates an output signal indicative of the measured weight of the item or items which is sent to the 
processing unit 26 once the post-scan scale 20 detects that an item or items has been removed from either (1 ) the 
post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that if the post-scan scale 20 detects 
a weight decrease thereon, such a weight decrease may be indicative of the user removing a single item from the post- 
55 scan area 17, or alternatively, if the user remov s an item with each hand, the detected weight decreas may be 
indicative of two items being r moved from the post-scan area 1 7. If th post-scan scale 20 detects a weight decrease, 
the routine 56 advances to step 104. If the post-scan scale 20 does not detect a weight decrease, the routine 56 loops 
back to step 90. 
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[0065] In step 104, the processing unit 26 updates the weight history table. More specifically, th processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updat d 
in the memory device 27 to (1 ) set the value of Dx to the existing value of D x minus the value of l x (as detected in step 
76), (2) set the value of Dy to the value of the weight decrease detected by the post-scan scale 20 in step 98, and (3) 
s set the value of l x to zero (0). For example, if the post-scan scale 20 detected a weight decrease of 10 ounces in step 
68, a weight increase of 8 ounces in step 76, and a weight decrease of 14 ounces in step 98, the processing unit 26 
causes the weight history table to be updated such that.Dx = 2 ounces, Dy = 14 ounces, and l x = 0. The routine 56 
then advances to a verification subroutine 106. 

[0066] Referring now to FIG/6, the verification subroutine 106 is shown in more detail. The subroutine 106 begins 

io with step 108 in which the processing unit 26 concludes that either one or two items have been displaced or otherwise 
removed from the post-scan area 17. This is true since the weight history table includes a non-zero value for both D x 
and Dy. It should be appreciated that such a non-zero value for both D x and D Y may be the result of a number of 
scenarios. Firstly, the item or items associated with the stored weight decrease value Dx may have been permanently 
removed from the post-scan area 1 7 (e.g. placed in a carryout cart for removal from the grocery store) thereby causing 

is only the item or items associated with the stored weight decrease value Dy to be in question. As discussed above, any 
given weight decrease may be the result of only a single item being removed from the post-scan area 17, or may be 
the result of two items (one in each of the user's hand) being simultaneously removed from the post-scan area 17. 
Hence, if the item or items associated with the stored weight decrease value have been permanently removed the 
post-scan area 17 (e.g. placed in a carryout cart for removal from the grocery store), a single item (having a weight 

20 value of Dy) may be displaced from the post-scan area 17 or two items (the combined or sum weight of which has a 
weight value of Dy) may be displaced from the post-scan area 17. Alternatively, if an item associated with the stored 
weight decrease value D x has not been permanently removed the post-scan area 17 (e.g. remains in one of the user's 
hands), two items (one having a weight value of D* the other having a weight value of Dy) are displaced from the 
post-scan area 17. Moreover, if an item associated with the stored weight decrease value Dy has been permanently 

25 removed from the post-scan area 1 7 (e.g. placed in a carryout cart for removal from the grocery store), one item (having 
a weight value of D x ) is displaced from the post-scan area 1 7. 

[0067] The routine then advances to step 110 in which the processing unit 26 determines if an unaccounted for item 
or items have previously been placed in the post-scan area 1 7. In particular, the processing unit 26 communicates with 
the memory device 27 to look up the stored value of l x from the weight history table. If the value of l x equals zero (0), 
30 the processing unit 26 concludes that no unaccounted for item or items have been placed in the post-scan area 17 
and the subroutine 106 advances to step 112. If the value of l x does not equal zero (0), the subroutine 106 advances 
to step 122. 

[0068] Step 112 follows the same procedure outlined above with regard to step 64. In particular, the processing unit 
26 scans or reads the data communication lines 29, 43, and 49 in order to determine whether an item has been entered 

35 in the self-service checkout terminal 10. If an item entry has occurred, the processing unit 26 concludes that the item 
or items associated with the previous weight decreases (Dx and D Y ) were permanently removed from the post-scan 
area 17 (e.g. placed in a carryout cart for removal from the grocery store) thereby causing the subroutine 106 to end 
which in turn causes the itemization routine 56 to return to step 62 (see FIG. 5). This is true since after having removed 
the item or items from the post-scan area 17, the user would presumably be required to set the item or items down 

40 prior to scanning or otherwise entering a subsequent item. Hence, the processing unit 26 concludes the user perma- 
nently removed the item or items from the post-scan area 1 7. However, if an item entry has not occurred, the subroutine 
106 advances to step 116. 

[0069] Step 116 follows the same procedure outlined above in regard to step 76. In particular, the processing unit 
26 determines if the user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 
45 generates an output signal indicative of the measured weight of the item or items which is sent to the processing unit 
26 once the post-scan scale 20 detects a weight increase associated with an item or items being placed either (1 ) on 
the post-scan shelf 42b, or (2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 
20, the subroutine 1 06 advances to step 1 1 8. If the post-scan scale 20 does not detect a weight increase, the subroutine 
106 advances to step 120. 

so [0070] In step 1 1 8, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of l x to the value of the weight increase detected by the post-scan scale 20 
in step 1 1 6. For example, if the post-scan scale 20 detected a weight increase of 8& ounces in step 1 1 6, the processing 
unit 26 causes the weight history table to be updated such that l x = B\d ounces. The subroutine 106 then advances to 

55 step 122. 

[0071] In step 1 22, the processing unit 26 determines if the weight of the item or items placed in the post-scan area 
17 (having a weight value of l x ) matches the total weight of the items that were removed from the post-scan area 17 
during the previous two detected weight decreases (having a sum weight value of D x + Dy). In particular, the processing 
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unit 26 looks up the stored values of l x , and Dy Irom the weight history table and thereafter compares the values 
thereof. If the value of l x matches the value of Dx + Dy (e.g. if l x = + Dy), the processing unit 26 concludes (1) that 
two items were previously displaced from the post-scan area 17, (2) one of the Items has a weight ol Dx, whereas the 
other item has weight of Dy, and (3) both items have been returned to the post-scan area 17. Thereafter, a match 
s control signal is generated and the subroutine 106 then ends ther by causing the itemization routln 56 to return to 
step 62 (see FIG. 5). However, if the value of l x does not match the value of Dx + Dy, the subroutine 106 advances to 
step 124. 

[0072] in step 124, teleprocessing unit 26-determines if the previously detected weight increase (having a weight 
value of l x ) was the result of single item (having a weight value of Dx) being returned to the post-scan area 17. In 
10 particular, the processing unit 26 compares the weight value l x to the weight value Dx- If the weight value l x matches 
the weight value Dx, the subroutine advances to step 1 26. If the weight value l x does not match the weight value D x , 
the subroutine advances to step 114. 

[0073] In step 126, the processing unit 26 concludes that only one item (having a weight value of Dy) remains dis- 
placed or otherwise removed from the post-scan area 1 7. This is true since apparently two items were displaced from 
is the post-scan area 17, one of which (having a weight of Dx) was returned to the post-scan area 17 thereby leaving 
only the item associated with the weight value Dy unaccounted for. As discussed above, the user presumably maintains 
no more than two items at a given time (one item in each hand). Hence, if one item had a weight value of Dx, it can 
be inferred that the second item has a weight value of Dy. A displaced item control signal is generated and the routine 
then 'advances to step 128. 

20 [0074] Step 1 28 follows the same procedure outlined above with regard to step 74. In particular, the processing unit 
26 scans or reads the data communication lines 29, 43, and 49 in order to determine whether an item has been entered 
in the self-service checkout terminal 10. If an item entry has occurred, the processing unit 26 concludes that the un- 
accounted item associated with the previous weight decrease (having a weight value of Dy) was permanently removed 
from the post-scan area 17 (e.g. placed in a carryout cart for removal from the grocery store) thereby causing the 

25 subroutine 106 to end which in turn causes the itemization routine 56 to return to step 62 (see FIG. 5). This is true 
since after having removed the item from the post-scan area 1 7, the user would presumably be required to set the item 
down prior to scanning or otherwise entering a subsequent item. Hence, the processing unit 26 concludes the user 
permanently removed the item from the post-scan area 17. However, if an item entry has not occurred, the subroutine 
106 advances to step 130. 

30 [0075] Step 130 follows the same procedure outlined above in regard to step 76. In particular, the processing unit 
26 determines if the user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 
generates an output signal indicative of the measured weight of the item or items which is sent to the processing unit 
26 once the post-scan scale 20 detects a weight increase associated with an item or items being placed either (1) on 
the post-scan shelf 42b, or (2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 

35 20, the subroutine 1 06 advances to step 1 32. If the post-scan scale 20 does not detect a weight increase, the subroutine 
1 06 advances to step 1 34. 

[0076] In step 1 32, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of l Y to the value of the weight increase detected by the post-scan scale 20 
40 in step 1 30. For example, if the post-scan scale 20 detected a weight increase of 1 4 ounces in step 1 30, the processing 
unit 26 causes the weight history table to be updated such that l Y = 14 ounces. The subroutine 106 then advances to 
step 136. 

[0077] In step 1 36, the processing unit 26 determines if the weight of the item or items placed in the post-scan area 
17 (as detected in step 130) matches the weight of the item that was removed from the post-scan area 17 during the 

45 previously detected weight decrease (having a weight value of Dy). In particular, the processing unit 26 looks up the 
stored values of l Y and Dy from the weight history table and thereafter compares the values thereof. If the value of l Y 
matches the value of Dy, the processing unit 26 concludes that the item previously displaced from the post-scan area 
1 7 (having a weight value of Dy) has been returned to the post-scan area 1 7 (as detected in step 1 30). A match control 
signal is generated an the subroutine 106 then ends thereby causing the itemization routine 56 to return to step 62 

50 (see FIG. 5). However, if the value of l Y does not match the value of Dy, the processing unit 26 concludes that an item 
not previously removed from the post-scan area 17 was placed in the post-scan area 17 in step 116. An improper-use 
control signal is generated and the subroutine 106 then advances to step 138. 

[0078] In step 1 38, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
55 which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregat log to 
their respective threshold values in order to determine if any of the event logs have a predetermined r lationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregat log qualsor xceeds its 
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respectiv threshold value, an intervention control signal is generated and appropriate store p rsonnel is pagedor 
otherwise summoned to intervene in the us r's transaction. If after such intervention the user's transaction is permitted 
to continue, the subroutine 106 then ends ther by causing the itemization routine 56 to return to step 62 (see FIG. 5). 
It should be appreciated that store personnel may not allow the user's transaction to continue (e.g. if it is determined 
5 that the user intentionally operated the terminal 1 0 improperly to commit an impropriety such as theft) thereby causing 
the both the subroutine 106 and the itemization routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in-which the- self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
[0079] Returning to step 130, if the post-scan scale 20 does not detect a weight increase, the subroutine 106 ad- 
vances to step 1 34. Step 1 34 follows the same procedure outlined above in regard to step 68. In particular, the process- 
io ing unit 26 determines if the user removed an item or items from the post-scan area 17. More specifically, the post- 
scan scale 20 generates an output signal indicative of the measured weight of the item or items which is sent to the 
processing unit 26 once the post-scan scale 20 detects that an item or items has been removed from either (1) the 
post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that if the post-scan scale 20 detects 
a weight decrease thereon, such a weight decrease may be indicative of the user removing a single item from the post- 
's scan area 17, or alternatively, if the user removes an item with each hand, the detected weight decrease may be 
indicative of two items being removed from the post-scan area 1 7. If the post-scan scale 20 detects a weight decrease, 
the subroutine 106 advances to step 140. If the post-scan scale 20 does not detect a weight decrease, the subroutine 
1 06 loops back to step 1 28. 

[0080] In step 1.40, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 

20 generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to (1) set the value of Dx to the existing value of Dy, (2) set the value of Dy to the value of 
the weight decrease detected by the post-scan scale 20 in step 1 34, and (3) set the value of l x to zero (0). For example, 
if prior to detecting a weight decrease of 1 0 ounces in step 1 34, the stored weight values of Dx and Dy were 814 ounces 
and 13 ounces, respectively, the processing unit 26 causes the weight history table to be updated such that Dx c 13 

25 ounces, D Y = 10 ounces, and l x = 0. The subroutine 106 then returns to step 108. 

[0081] Returning to step 116, if the post-scan scale 20 does not detect a weight increase, the subroutine 106 ad- 
vances to step 1 20. Step 1 20 follows the same procedure outlined above in regard to step 68. In particular, the process- 
ing unit 26 determines if the user removed an item or items from the post-scan area 17. More specifically, the post- 
scan scale 20 generates an output signal indicative of the measured weight of the item or items which is sent to the 

30 processing unit 26 once the post-scan scale 20 detects that an item or items has been removed from either (1) the 
post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that if the post-scan scale 20 detects 
a weight decrease thereon, such a weight decrease may be indicative of the user removing a single item from the post- 
scan area 17, or alternatively, if the user removes an item with each hand, the detected weight decrease may be 
indicative of two items being removed from the post-scan area 1 7. If the post-scan scale 20 detects a weight decrease, 

35 the subroutine 106 advances to step 142. If the post-scan scale 20 does not detect a weight decrease, the subroutine 
1 06 loops back to step 1 1 2. 

[0082] In step 142, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to (1 ) set the value of Dx to the existing value of Dy, and thereafter (2) set the value of Dy to 
<o the value of the weight decrease detected by the post-scan scale 20 in step 120. For example, if prior to detecting a 
weight decrease of 10 ounces in step 120, the stored weight values of Dx and Dy were 8V& ounces and 13 ounces, 
respectively, the processing unit 26 causes the weight history table to be updated such that D x = 13 ounces and D Y = 
10 ounces. The subroutine 106 then returns to step 108. 

[0083] Returning now to step 1 24, if the stored weight increase value l x does not match the stored weight decrease 
45 value D x , the subroutine 106 advances to step 114. In step 114, the processing unit 26 determines if the stored weight 
increase value l x indicative of a single item (having a weight value of Dy) being returned to the post-scan area 17. In 
particular, the processing unit 26 compares the weight value l x to the weight value D Y . If the weight value l x matches 
the weight value Dy, the subroutine 106 advances to step 144. If the weight value l x does not match the weight value 
D Y> the subroutine 106 advances to step 146. 
so [0084] In step 144, the processing unit 26 concludes that only one item (having a weight of Dx) remains displaced 
or otherwise removed from the post-scan area 17. This is true since apparently two items were displaced from the 
post-scan area 17, one of which (having a weight of Dy) was returned to the post-scan area 17 thereby leaving only 
the item associated with the weight value D x unaccounted for. As discussed above, the user presumably maintains no 
more than two items at a given time (one in each hand). Hence, if one item had a weight value of Dy, it can be inferred 
ss that the second item has a weight valu of D x . A displaced item control signal is generated and the subroutine 106 
advances to step 148. 

[0085] Step 148 follows the same procedure outlined above with regard to step 64. In particular, the processing unit 
26 scans or reads the data communication lin s 29, 43, and 49 in order to determin wheth ran it m has been enter d 
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in the self-service checkout terminal 10. If an item entry has occurred, the processing unit 26 concludes that the un- 
accounted item associated with the previous weight decrease (Dx) was permanently removed from the post-scan area 
1 7 (e.g. placed in a carryout cart for removal from the grocery store) thereby causing the subroutine 1 06 to end which 
in turn causes the itemization routine 56 to return to step 62 (see FIG. 5). This is true since after having removed the 

s item from the post-scan area 17, the user would presumably be required to set the item down prior to scanning or 
otherwise entering a subsequent item. Hence, the processing unit 26 concludes the user permanently removed the 
item from the post-scan area 17. However, if an item entry has not occurred, the subroutine 106 advances to step 1 50. 
[0086] . Step 150 jollows the same procedure outlined above in regard to step 76. In particular, the processing unit 
26 determines if the user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 

io generates an output signal indicative of the measured weight of the item or items which is sent to the processing unit 
26 once the post-scan scale 20 detects a weight increase associated with an item or items being placed either (1 ) on 
the post-scan shelf 42b, or (2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 
20, the subroutine 1 06 advances to step 1 52. If the post-scan scale 20 does not detect a weight increase, the subroutine 
106 advances to step 154. 

is [0087] In step 152, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of ly to the value of the weight increase detected by the post-scan scale 20 
in step 1 50. For example, if the post-scan scale 20 detected a weight increase of 1 4 ounces in step 1 50, the processing 
unit 26 causes the weight history table to be updated such that l Y = 14 ounces. The subroutine 106 then advances to 

20 step 156. 

[0088] In step 156, the processing unit 26 determines if the weight of the item or items placed in the post-scan area 
17 (as detected in step 150) matches the weight of the item that was removed from the post-scan area 17 during the 
previously detected weight decrease (having a weight value of Dx). In particular, the processing unit 26 looks up the 
stored values of l Y and Dx from the weight history table and thereafter compares the values thereof. If the value of ly 

25 matches the value of D x , the processing unit 26 concludes that the item previously displaced from the post-scan area 
17 (having a weight value of D x ) has been returned to the post-scan area 17 (as detected in step 150). Thereafter, a 
match control signal is generated and the subroutine 106 ends thereby causing the itemization routine 56 to return to 
step 62 (see FIG. 5). However, if the value of ly does not match the value of Dx, the processing unit 26 concludes that 
an item not previously removed from the post-scan area 17 was placed in the post-scan area 17. Thereafter, an im- 

30 proper-use control signal is generated and the subroutine 106 advances to step 158. 

[0089] In step 158, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 

35 their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the subroutine 106 then ends thereby causing the itemization routine 56 to return to step 62 (see FIG. 5). 

to it should be appreciated that store personnel may not allow the user's transaction to continue (e.g. if it is determined 
that the user intentionally operated the terminal 10 improperly to commit an impropriety such as theft) thereby causing 
the both the subroutine 106 and the itemization routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
[0090] Returning to step 150, if the post-scan scale 20 does not detect a weight increase, the subroutine 106 ad- 

45 vances to step 1 54. Step 1 54 follows the same procedure outlined above in regard to step 68. In particular, the process- 
ing unit 26 determines if the user removed an item or items from the post-scan area 17. More specifically, the post- 
scan scale 20 generates an output signal indicative of the measured weight of the item or items which is sent to the 
processing unit 26 once the post-scan scale 20 detects that an item or items has been removed from either (1 ) the 
post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that if the post-scan scale 20 detects 

so a weight decrease thereon, such a weight decrease may be indicative of the user removing a single item from the post- 
scan area 17, or alternatively, if the user removes an item with each hand, the detected weight decrease may be 
indicative of two items being removed from the post-scan area 17. If the post-scan scale 20 detects a weight decrease, 
the subroutine 106 advances to step 160. If the post-scan scale 20 does not detect a weight decrease, the subroutine 
1 06 loops back to step 1 48. 

55 [0091] In step 1 60, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to (1 ) set the value of Dy to the value of the weight decrease detected by the post-scan scale 
20 in step 154, and (2) set the value of l x to zero (0). For example, if the post-scan scale 20 detects a weight decrease 



14 



EP 0 953 948 A2 

of 10 ounces in step 154, the processing unit 26 causes the weight history table to be updated such that Dy -10 
ounces and l x = 0. The subroutine 106 then returns to step 108. 

[0092] Returning to step 1 1 4, if the weight value l x does not match the weight value Dy, the subroutine 1 06 advances 
to step 146. In step 146, the processing unit 26 compares the weight value l x to the weight value Dy. In particular, the 

5 processing unit 26 determines if th weight increase value l x is greater than th weight decrease value Dy. If the weight 
value l x is greater than the weight value Dy, the processing unit 26 concludes that an item was placed in the post-scan 
area 17 that had not been previously removed from the post-scan area 17. In particular, since the weight increase - 
weight value l x did not match the weight decrease value D x (step 124), the weight decrease Dy (step 114), or the sum 
thereof D x + Dy (step 1 22), the processing unit 26 concludes that two items are associated with the weight decrease 

10 value Dy (i.e. the user simultaneously removed two items having a combined weight of Dy from the post-scan area 
17). Hence, if the weight increase value l x is greater than the weight decrease value Dy, the processing unit 26 con- 
cludes that the weight increase value l x is indicative of an item that was not previously removed from the post-scan 
area 17. Therefore, in step 146, if the weight value l x is greater than the weight value Dy, an improper use control 
signal is generated and the subroutine 106 advances to step 162. If the weight value l x is less than the weight value 

is D Y (and not equal to as determined in step 114), the subroutine 106 advances to step 164. 

[0093] In step 162, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 

20 their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the subroutine 106 then ends thereby causing the itemization routine 56 to return to step 62 (see FIG. 5). 

25 it should be appreciated that store personnel may not allow the user's transaction to continue (e.g. if it is determined 
that the user intentionally operated the terminal 1 0 improperly to commit an impropriety such as theft) thereby causing 
the both the subroutine 106 and the itemization routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
[0094] Returning now to step 146, if the weight value l x is less than the weight value Dy (and not equal to as deter- 

30 mined in step 114), the subroutine 106 advances to step 164. In step 164, the processing unit 26 concludes that only 
one item (having a weight of Dy - l x ) remains displaced or otherwise removed from the post-scan area 1 7. This is true 
since apparently two items (having a combined weight value of Dy) were displaced from the post-scan area 17, one 
of which (having a weight of l x ) was returned to the post-scan area 17 thereby leaving only the item associated with 
the weight value Dy - l x unaccounted for. As discussed above, the user presumably maintains no more than two items 

35 at a given time (one in each hand). Hence, if one item had a weight value of l x , it can be inferred that the second item 
has a weight value of Dy - l x . A displaced item control signal is generated an the subroutine 1 06 advances to step 1 66. 
[0095] Step 1 66 follows the same procedure outlined above with regard to step 64. In particular, the processing unit 
26 scans or reads the data communication lines 29, 43, and 49 in order to determine whether an item has been entered 
in the self-service checkout terminal 10. If an item entry has occurred, the processing unit 26 concludes the second 

40 or remaining item that was displaced or otherwise removed from the post-scan area 17 (having a weight value of Dy 
- I x ) has not yet been returned to the post-scan area 17 prior to entry of a subsequent item. Moreover, the possibility 
does exist that the item that was previously placed in the post-scan area 17 (having a weight value of less than Dy) 
was not actually one of the items which was removed from the post-scan area 1 7. Hence, if an item entry has occurred, 
an item-entry control signal is generated and the subroutine 106 advances to step 168. However, if an item entry has 

45 not occurred, the subroutine 106 advances to step 170. 

[0096] In step 168, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 

so their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the subroutine 106 ends and the itemization routine 56 returns to step 62 (see FIG. 5). It should be ap- 

55 preciated that store personnel may not allow the user's transaction to continue (e.g. if it is determined that the user 
intentionally operated the terminal 1 0 improperly to commit an impropriety such as theft) thereby causing the subroutine 
1 06 and the itemization routine 56 (see FIG. 5) to end which in turn causes the routine 50 (see FIG. 4) to return to st p 
52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 
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[0097] Returning now to step 166, it an item entry has not occurred, th subroutin 106 advanc s to step 170. Step 
166 follows the same proc dure outlined above in regard to step 76. In particular, th processing unit 26 determines 
if the user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 generates an 
output signal indicative of the measured weight of the item or items which is sent to the processing unit 26 once the 
s post-scan scale 20 d t cts a weight increase associated with an item or it ms being placed ither(1) on the post-scan 
shelf 42b, or (2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 20, the 
subroutine 106 advances to step 172. If the post-scan scale 20 does not detect a weight increase, the subroutine 106 
advances to step 174. 

[0098] In step 172, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
io generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of ly to the value of the weight increase detected by the post-scan scale 20 
in step 1 70. For example, if the post-scan scale 20 detected a weight increase of 1 4 ounces in step 1 70, the processing 
unit 26 causes the weight history table to be updated such that l Y = 14 ounces. The subroutine 106 then advances to 
step 176. 

is [0099] In step 1 76, the processing unit 26 determines if the weight of the item or items placed in the post-scan area 
17 (as detected in step 170) matches the weight of the item that was removed from the post-scan area 17 (having a 
weight value of Dy - l x ). in particular, the processing unit 26 looks up the stored values of l Y , Dy, and l x from the weight 
history table and thereafter compares the values thereof. If the value of ly matches the value of Dy - l x . tne processing 
unit 26 concludes that the item previously displaced from the post-scan area 17 (having a weight value of Dy - l x ) has 

20 been returned to the post-scan area 17 (as detected in step 170). Thereafter, a match control signal is generated and 
the subroutine 106 ends thereby causing the itemization routine 56 to return to step 62 (see FIG. 5). However, if the 
value of ly does not match the value of Dy - l x , 

the processing unit 26 concludes that an item not previously removed from the post-scan area 17 was placed in the 
post-scan area 1 7 in step 1 70. Thereafter, an improper-use control signal is generated and the subroutine 1 06 advances 
25 to step 178. 

[0100] In step 178, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 
predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 

30 their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 
to continue, the subroutine 106 then ends thereby causing the itemization routine 56 to return to step 62 (see FIG. 5). 

35 It should be appreciated that store personnel may not allow the user's transaction to continue (e.g. if it is determined 
that the user intentionally operated the terminal 10 improperly to commit an impropriety such as theft) thereby causing 
the both the subroutine 106 and the itemization routine 56 (see FIG. 5) to end which in turn causes the routine 50 (see 
FIG. 4) to return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent 
user. 

40 [0101] Returning to step 170, if the post-scan scale 20 does not detect a weight increase, the subroutine 106 ad- 
vances to step 1 74. Step 1 74 follows the same procedure outlined above in regard to step 68. In particular, the process- 
ing unit 26 determines if the user removed an item or items from the post-scan area 17. More specifically, the post- 
scan scale 20 generates an output signal indicative of the measured weight of the item or items which is sent to the 
processing unit 26 once the post-scan scale 20 detects that an item or items has been removed from either (1) the 

45 post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that if the post-scan scale 20 detects 
a weight decrease thereon, such a weight decrease may be indicative of the user removing a single item from the post- 
scan area 17, or alternatively, if the user removes an item with each hand, the detected weight decrease may be 
indicative of two items being removed from the post-scan area 17. If the post-scan scale 20 detects a weight decrease, 
the subroutine 106 advances to step 180. If the post-scan scale 20 does not detect a weight decrease, the subroutine 

50 1 06 loops back to step 1 66. 

[0102] In step 180, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to (1) set the value of D x to the value of D Y - l x , (2) set the value of D Y to the value of the 
weight decrease detected by the post-scan scale 20 in step 174, and (3) set the value of l x to zero (0). For example, 

55 if prior to detecting a weight decrease of 1 0 ounces in step 1 74, the stored weight values of 6% and Dy were 8te ounces 
and 1 3 ounces, respectively, and the stored weight value of l x was 7 ounces, the processing unit 26 causes th weight 
history table to be updated such that D x = 6 ounces, Dy = 10 ounces, and l x = 0. The subroutine 106 then returns to 
step 108. 
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[0103] Returning now to step 76 of the itemization routine 56 (see FIG. 5), if a weight increase is not detected by the 
post-scan scale 20, the routine 56 advances to step 80. Step 80 follows the same procedur outlined above in regard 
to st p 68. In particular, the processing unit 26 det rmines if the user removed an item or items from the post-scan 
area 17. More specifically, the post-scan scale 20 generates an output signal indicative of the measured weight of the 

5 item or items which is sent to the processing unit 26 once the post-scan scale 20 detects that an item or items has 
been removed from either (1 ) the post-scan shelf 42b, or (2) one of the grocery bags 40. It should be appreciated that 
if the post-scan scale 20 detects a-weight decrease thereon, such a. weight decrease may be indicative of the user 
removing a single item from the post-scan area 17, or alternatively, if the user removes an item with each hand, the 
detected weight decrease may be indicative of two items being removed from the post-scan area 17. If the post-scan 

10 scale 20 detects a weight decrease,' the routine 56 advances to step 182. If the post-scan scale 20 does not detect a 
weight decrease, the routine 56 loops back to step 74. 

[0104] In step 182, the processing unit 26 updates the weight history table. More specifically, the processing unit 26 
generates an output signal which is sent to the memory device 27 which causes the weight history table to be updated 
in the memory device 27 to set the value of Dy to the value of the weight decrease detected by the post-scan scale 
is 20 in step 60. For example, if the post-scan scale 20 detected a weight decrease of 1 0 ounces in step 80, the processing 
unit 26 causes the weight history table to be updated such that Dy = 10 ounces. The routine 56 then advances to the 
verification subroutine 106 in the manner previously discussed. 

[0105] Returning now to step 68, if the post-scan scale 20 does not detect a weight decrease, the routine advances 
to step 72. Step 72 follows the same procedure outlined above in regard to step 76. In particular, the processing unit 

20 26 determines if the user placed an item or items into the post-scan area 17. More specifically, the post-scan scale 20 
generates an output signal indicative of the measured weight of the item which is sent to the processing unit 26 once 
the post-scan scale 20 detects a weight increase associated with an item or items being placed either (1 ) on the post- 
scan shelf 42b, or (2) into one of the grocery bags 40. If a weight increase is detected by the post-scan scale 20, the 
processing unit 26 concludes that an item or items have been placed in the post-scan area 1 7 without having first been 

25 entered into the self-service checkout terminal 10. This is true since the user apparently did not enter an item (step 
64) or remove an item from the post-scan area 17 (step 68), yet an item or items were placed in the post-scan area 
17. Hence, if a weight increase is detected by the post-scan scale 20, an improper-use control signal is generated and 
the routine 56 advances to step 184. If the post-scan scale 20 does not detect a weight increase, the processing unit 
26 concludes that there is no present user activity associated with the self-service checkout terminal 10 since the user 

30 is apparently not entering an item (step 64) or removing or placing items from/into the post-scan area 17 ( steps 68, 
72, respectively) thereby causing the routine 56 to loop back to step 62. 

[0106] In step 184, the processing unit 26 increments the appropriate event logs and the aggregate log by a prede- 
termined value. In particular, the processing unit 26 generates an output signal which is sent to the memory device 27 
which causes the appropriate event logs and the aggregate log to be incremented in the memory device 27 by a 

3$ predetermined value. Thereafter, the processing unit 26 compares the various event logs and the aggregate log to 
their respective threshold values in order to determine if any of the event logs have a predetermined relationship 
therewith. In particular, if the respective value of any of the event logs and/or the aggregate log equals or exceeds its 
respective threshold value, an intervention control signal is generated and appropriate store personnel is paged or 
otherwise summoned to intervene in the user's transaction. If after such intervention the user's transaction is permitted 

<o to continue, the routine 56 returns to step 62. It should be appreciated that store personnel may not allow the user's 
transaction to continue (e.g. if it is determined that the user intentionally operated the terminal 10 improperly to commit 
an impropriety such as theft) thereby causing the routine 56 to end which in turn causes the routine 50 (see FIG. 4) to 
return to step 52 in which the self-service checkout terminal 10 will remain idle until initialized by a subsequent user. 

4S 

Claims 

1. A method of monitoring item shuffling in a post-scan area of a self-service checkout terminal (10), with the post- 
scan area including a post-scan surface (38,42b), characterized by the steps of 

so 

detecting removal of a first number of items from the post-scan surface (38, 42b) and generating a first weight 
decrease value in response thereto which corresponds to the weight of the first number of items, 
detecting placement of a second number of items onto the post-scan surface and generating a first weight 
increase value in response thereto which corresponds to the weight of the second number of items, and 
55 comparing the first weight decrease value to the first weight increas value and generating a first match control 

signal in response thereto if the first weight decrease value matches the first weight increase value. 

2. A method according to claim 1 , characterized by the step of 
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i -generating an improper-use control signal if the first weight increase value (i) does riot match the first weight 

decrease value, and (ii) is greater than the first weight decrease value. 

3. A method according to claim 2, characteriz d by the steps of 

5 

updating an electronic log value in response to generation of the improper-use control signal, and 
comparing the electronic log value to a log threshold and generating an intervention signal in response thereto 
if the electronic log value has a predetermined relationship to the log threshold. 

10 4. A method according to claim 1 , characterized by the steps of 

detecting placement of a third number of items onto the post-scan surface (38,42b) and generating a second 
weight increase value in response thereto which corresponds to the weight of the third number of items, and 
comparing the first weight decrease value to a sum of the first weight increase value and the second weight 
is increase value and generating a second match control signal in response thereto if the first weight decrease 

value matches the sum of the first weight increase value and the second weight increase value. 

i 

5. A method according to claim 4, characterized by the steps of 

' generating an improper-use control signal if the first weight decrease value does not match the sum of the 
20 first weight increase value and the second weight increase value. 

6. A method according to claim 5, characterized by the steps of 

updating an electronic log value in response to generation of the improper-use control signal, and 
25 comparing the electronic log value to a log threshold and generating an intervention signal in response thereto 

if the electronic log value has a predetermined relationship to the log threshold. 

7. A method according to claim 4, characterized by the steps of 

30 generating an item-displaced control signal if the first weight increase value (i) does not match the first weight 

decrease value, and (ii) is less than the first weight decrease value, 

generating an item-entered control signal if the user enters a subsequent item into the self-service checkout 
terminal (10), and 

generating an improper-use control signal if the item-entered control signal is generated (i) subsequent to 
35 generation of the item-displaced control signal, and (ii) prior to generation of the second match control signal. 

8. A method according to claim 7, characterized by the steps of 

updating an electronic log value in response to generation of the improper-use control signal, and 
40 comparing the electronic log value to a log threshold and generating an intervention signal in response thereto 

if the electronic log value has a predetermined relationship to the log threshold. 

9. A method according to claim 1 , characterized by the steps of 

45 detecting removal of a third number of items from the post-scan surface (38,42b) and generating a second 

weight decrease value in response thereto which corresponds to the weight of the third number of items, and 
comparing the sum of the first weight decrease value and the second weight decrease value to the first weight 
increase value and generating a second match control signal in response thereto if the sum of the first weight 
decrease value and the second weight decrease value matches the first weight increase value. 

so 

10. A method according to claim 1, characterized in that the post-scan surface includes (i) a post-scan shelf (42b), 
and (ii) a bagwell (38) having a grocery container (40)positioned therein, 

a weight scale (20) is positioned so as to detect weight of items positioned both on the post-scan shelf (42b) 
55 and in the grocery container (40), 

the removal detecting step includes th step of detecting removal of the first number of items from th post- 
scan shelf with the weight scale, and 

the placement detecting step includes the step of detecting placement of the second number of items into the 
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t: 

grocery container with the weight scale. 
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FIG. 4 
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